KPA XML ■ ■ mO\X\ 1 / 1 



(1 9) ■ ^ KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(1 1 )Publication number: 1 020040047303 A 

(43)Date of publication of application: 05.06.2004 



(21 )Appltcation number: 
(22)Date of filing: 



1020020075458 
29.11.2002 



(71) Applicant: 

(72) lnventor: 



SAMSUNG ELECTRONICS 
CO., LTD. 

AHN. YO HAN 

HWANG, JEONG SEONG 

KIM. Gl DU 

KIM. HYEOK Gl 

LEE. SU UNG 



(51)lnt. CI 



H01L 21/68 



(54) SUBSTRATE PROCESSING APPARATUS AND METHOD CAPABLE OF CONTROLLING CONTAMINATION OF 
SUBSTRATE TRANSFER MODULE 



(57) Abstract: 

PURPOSE: A substrate processing apparatus capable of 
controlling contamination of a substrate transfer module is 
provided to control various kinds of AMCCairborne molecular 
contamination) including moisture and ozone inside a substrate 
transfer chamber by supplying recirculating purge gas like isa 
nitrogen gas to the substrate transfer chamber of a substrate 
transfer module for transferring the substrate contained in a 
receptacle to a substrate processing part. 



CONSTITUTION: A plurality of substrates(104) are contained In a 
receptacle. The substrate processing part Includes at least one 

process chamber for performing a predetermined process on the substrate. A substrate transfer unit(114) for 
transferring the substrates in the receptacle to the substrate processing part is installed inside the substrate transfer 
chamberd 1 0). At least one rod port(112a) supports the receptacle, installed outside the substrate transfer chamber. 
The substrate transfer module(108) includes the substrate transfer chamber and the rod port. A gas supply unlt(132) 
supplies purge Qas(146a) to the substrate transfer chamber to purge the inside of the substrate transfer chamber, 
connected to the substrate transfer chamber. A gas circulating pipe(138) recirculates the purge gas in the substrate 
transfer chamber to supply the purge gas to the substrate transfer chamber. A contamination control unit(130) 
includes the gas supply unit and the gas circulating pipe. 
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s5e(56)oi HHaas oi^ stH(54)« stmo. 

E 2 5! E 3a^53ra. sejiot). ^ 25DH2J ^||0IIl^^62)7^ ^iSS F0UP(52)g 01* a§(50) 
2J Jill SE SS(584) 91011 *i *. ^71 7\B Old l!Ib)(54)2f Q[2f. F0UP(52)2| §3 

EOi (front door)(EA|*F:q &S)S 2=AiaD. 

^.U\P.P^^ SS(50)2J SSa Sy(59)S m^i^nm SEI^h aaaS} a • SEI Sy(fan filter unit; 

^)§sAi, ggil iia(75)s Sit aim §§a S7i(80)a 7is oi* gbi(54) lhj?s as 

§S?(<to»n f low)AI?IS SiSfS thQ. [[^e^A^, 4^:j| 715 01* i3m(54)^ SEi Sy(59)oS¥E1 di 

71 F0UP(52)g 2=S §3 EOiS SSa 7IS oT* §IW(M)Fa3i 4W)rrf 715 01* iui(54)i 
|§g^§7K80^7| F0UP(52) LH^Ofl SfflSIOl ^71 F0UP(52)2J \M^Z 7IS 01* Mbf(54)2f §a*CT V 

OI2f irOI F0UP(52)2| §3 EOJg ^WAI. H SMSJ 5S|OIIH(62) SMAJ S glM f^OlulS 71 

5 01* ISm(54)2J 7|» 01* S9K58)S SS| 9f 10* torrSJ ;cia§ 4^EHS SXIEIS «I1 SEe,^ 
3tH(80a)l)ll SaSQ. 3S Dg. 01* ISUI(63)2J 01* SS(64)# S«H ^71 iQll SE^T |SUi(60a) LH 
2J 880121(62)1 CH§£|= sStH(66«. 66b. 66c)S 0|*t^D/I# Jg dd1S(ij: Mb! 66c)g Sf 
10* torrSJ 1235 4^81S SXiSQ. 

4'-7l 5S gU)(66a, 66b, 66c)0iAi g^ij i^ZT 5§0I *• giSB 9J01ia(62)S 01* I5U1(63)2J 01 

* S^(64)# aS8 «12 SESf SStH(60b)S 0|*SD. 711^311 A1, ^i-?! S 3511 ^aiiH(62)& 7|5^ 01* 
gBl(54)2J 715 01* M^(56)S SJg ;gi2 SE 5M(58b) *IOII 2.% F0UP(52 oi^^r*S! $ 1 

01 saoiBiioii oit^ 5§oi mm 4'-7i foup(52) uoiiAi 5oa §e CH7ish:Jii sa. 

S'^i,iWF?U?(5|lll%|\^Ull|E?T7ll?i ^ 

7F/«e 
M(50) 

_ ___ )— F0UP(52)2J 

§3 E0i7h ^EHOflAI 715 01* 31(50)2) fll2 SE 5^ (58b) "^lOllVe! F0UP?52T LHWIAd 71 *f 

0 t JSl^"^'. S:'l(80)2f SSI*!- S ■ ^E 5201X1 ffl71tl5fl^Hs!^aiOliH AlZ} 

Dg2J (S ijS §ai2J 20D«m 2!^ £U|Sf 30Qn a*! Sb|2J $«0IQ1 SSg bliflSlOl LfEhiJ 
201 D. 
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FOUP UI01IAI2J §a AI2^ SS^ SllOliaSS 715 01* Sa§ §3tt ggSt 5712J g ^E2f SiJ^T M9I 
71011 icSSIOI aSHS. FOUP UI2I ^01019^ Sg» 571 S2J 67I(H=0) S! 2S(a)T^S ZTS 5 



15-3 



sXI-^*- 23SS(airborn8 nolecular contanination: AMC)SO|| k.S3Q. OIIU, ^OlfflS] S^OII B 

SSH2 a= sy\ 5si ^:?i2f ^sskm s*(cohdensation)as a^^oi a^sssm. s*s 

qis»s s^s«ich as nigs ifsj Maxi(brid9e)g samhTi sd. 

&S|^ * *^2| SAK Inspect Ion) tfUIS 810101 S7ia FOUW OlSAia OIIUWSJ gai AI2.K)1I 

s UEH4II2 9ioiia& §^ aw4ss u&aa. 

£ 41 AiLKJi looa §e xiy « sioiia ^khiai ax^2J s:jisf^ 2 

(HI ows s^fQi :7^saQ. --r ^ r. 




0hgAl?l7l SM BOS §£21 Sa AliKJI a^SSfSSJlN. 6al-o^s Olson 0101 S4 S4KDI UBLhTI 




C&EFAI, S a^2J «I1 S^SJS S7I LHOI 4:§£ICH 4:tSS^^ rJIS *iei^S 0l^9^7l 

OlS LH^£| 232 aiOllf i> 24= nE\ X1SSf3DI 2{Q. 

»• 01^ S9 LH^2| SSS MOilt 4^ :7IB »gg fllSS^SQI SJQ. 

M jsi! sgi 4^t.wi s«oi£ ami 5&5T#?i5 x^35^^":?l gTi LH°i 715 




S>^( robot arm) 
a*! 57! S2| 

s a^2i u^s^3|*^ qs ^'aiokhi sjsra, ^^j^i 2s ;i3ioii^s 4^71 715 01^ gm lh^si s • ^si 

ii^i,?LI.'^i,^i^-- ^--^l *!A1(HI 2ISII 2«S 715 01* StUSJ Sg*|g i2fShS3 4^71 

iriXj 7^:i2^ S2ir# S7WI?III «g*iaQ 4h7| O^q 7F>s2J S2ifS sliAlf |£« 4^71 7hi 

5Si!i2| JaCHSJS flIOlJTi* □ ^bl*^C^. 

iEt.^ s a'S2i &^tt m\ m^E. n^:MSi 7153 <:S3^E^ s«s S7i; 4^71 7is4hm «sa 

ff # 4=tS«f7l 9lt^ SSCHE *^U2J 5S SUIS 5S9hS 715 SE|^|i; 4^71 §7} LH2| 7I5S* ^71 

^15 01$ ssmoil saan, 4^71 715 01* saoi tti;q 7hig sisnf 4'7i 7 5 oil 
fwsj LH^s.itixisi-s 7^i fsjf a 4^71 ssa axi 7^^g xb^sai?! 4^71 715 01^ ishi lh^ 

f7l §7121 LHi?7h 4^71 715 01* SUIOI 521! ^71 iaXI 7fi;;S SSaO) 4^7! S7| LHS 29 sl 
n^Jt-^'i^-^ &^«e|.7l *|«H3I B arSS. (a) ^4=7H2| 7I5S ^SSm 2iS S7|g A|A|5^7| 91 

= (b) 4^71 S7 1 4^71 SE $|Oil S^S^S 57)|; (c) 4^71 715 O^^Bfi S*l S 
7! LH2I 7151 4^71 715 01* SUIS OI*SfS e79r(dTl7l ^15 01* ^&1 S$T" 7^ 
Sbj^LHSJ 7151 4^71 715 4^01 SSS S§1 <^*!!Sf7l W S§ SWS^t,^Fi 715 ksi^i oi 
§1 E ^^iS! (e) 4r7l «§§ SSGI grsg 7151 4^71 715 01* Sjf4^7rS7l LhI 0 
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s srssj u^ersff.^ ^aioiioi 2i«fO!, ^71 mxi sss ti^ sms^^ §2.^ y\B oi# ism lh¥2i s 

7hA|9|I2 «§*iaa y»S $,^71 IHXI 7h>:2J S5&S ?}±M?10. ^-sr= « 

S a^SOII §71 LHOil ^SEICH y\Bm Sg§ 4=ti!Sh^ 715 flEI^S 0\^t[7\ $lt^ 71 S 

01^ 2S2I 7I£^ 01^ gHl LH^^Ofl 7fi2F Sf^ IHXI 7^^;^^ SS 3 «l^(recirculation)A|?l 

^il:!*Li^=H°L^f^.^!?f p[ "J*"^ 671 a as sssaf a^s*^ol sxfs 

£E*f, 7ie 01^ aS2| e= SM ^im xITJEICH a= S7|2J LHJ!t7h 713? 01$ gtflM SSS fflXI 7^ 

71 S2J ^71 a 23 silsol saa= as »ewssah, ssaf ss awTsi sa aJsF £a 

719 0|# aof U{!^°i a • ^A|^^ eUEill»K)1 IH^ 7^^2J Xhgos 5S*K> 

SAN, 719 01$ Sb«2J LHi? S£S A^S7;^7^ asi^ MQi'St 4= SiQ. 

^Aliffl 1 ' 

£ 5s s srs2i a I ^Aiwoii sat 715 sei sxisj sssoia. 

t22b) a 719 *IS|*?(102)S V V -, oan c^a. 

4^71 719 *ieii;l(102)= S^Effl 719, 0S3CH 30Qb«i 9|0lia(104) 4'OJI ^§3 Sg. OSaCH 3^1 

$!Z^ 5§S 4^*!!S^7| M^7H2J 1395 5S abl(I28a, 128b, 128c) a 01$ aUK124)S 5*f*f 
Q. ^71 01$ SUI(124) 01$ S5(126)0I 2J«| 4*71 SI0|IH(104)7F SES.* l(f(l^a, 122b)2ri 
§ gSm(128a, 128b. 12Bc) AHDIOilAl OI$aQ. =« v , w 3 

4'-7| 719 01$ HS(ICB)2J *3E7h S 6011 EAIEIOJ 2{D. 

£ 5 a E 6M griSra, 4'-7l 719 01$ 2a(108)S n LHi?(M 719 01$ 4i&(1M)0| UHj^IEI^ 719 




S SS21J7I9 «SI Jl^g 719^^^ 2S ?illOi¥(130)M ^yitHIh 4^71 2S 51 




t^lTH?" ^^^%M12^7iM^r^^^^ S7|(dry air) S2| 012= t\um M^tKA, UH,* 

4*71 7hi S3*|i(132)(«£ ^71 fflTH 7h:i:S §59h7l 91?^ yy± a2!(134) a ^71 iHTCI yy±°l 
SI0|*h7| SS ^Wi(mss flow controller; MFC)(l36)7h SS&Q. » ' " • ^ 




4*71 719 01$ Sbl(llO) LHS?2J CH7|(ainbient)g ^71 IH:q 7^:iS fflTaii^ S^, iH}q 7hi:i2J D 




Om. ^^tt 719 *ISI S-*IOilA|2J sag fe'-iaaE* tj-o. 

m 5 
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01^ ea(io8)Oii ssa aof^(i30)si S5i!i(i32)s «h y\B ois auidiooii 
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Sirs yi^:^ as a^^ oi^ots bt] 7^>:(t46a), di-g-s!§F7iis ^±(H:) y^^wi sstt2.s.m 

y\B 01^ aw (110) W^Si as SSaS axit^Q. OIEI- SAIM Dm n^^ 

^ 5S0I srgEiof as ^!||0|D^7^ foup(io6) lhs oi^g rajw ^^siog glsiS, ^ 
^J^fL^^^ ^'^ am (110) LHs oisAiab. d«, I'ls oT* Wiio)5 l=§ 

am(l22a. 1125), WiaCH SII SECf aW(122a) AHJI2| mm S«(lSa)S slsFIi; 71^ olS 
l5"sH^StHl'lSf)of i^lJJf »« * e!« SlOlfflS Of ,0- torrS, T^BS SXias 
&^?\ 712- 01$ abH(nO)2|- SE5^ SB(I22a) AKII2J Mnis il«='ri52am W^mT) -Jiaj- 
01$ SBI(I24)2J 01$ S3f(f26)S 9«l 4^71 * SIOIfflM 01$ gS(124)S Ol^f^jQ. 

01$ gtU(124)2F JU1 SEgf gm(122a) AHDISI :HiOIM SM(154a)M ^cf£K*^ * 0|$ Stii(\2A)9i- 
f§ gm(128a, 128b, 128c) AK)|2J TflOjM aH(156a, 156b. 1^fc)g f =5^1^^ 

I28b. 128c)S 2f 10* torrSJ i22S &^HS S73Sa. 

-^'i|PJI^i.'.i%^?oJ"'/J,28«u p^^^^ M0I21 7II0IM !iSS(156a. 156b. 156c)S ^^EJ*! 

I'^^i^gs am(i28a. 128b. i28c)oiAi « a«i saoiQioji issa 5s, ojacH a^' Szf is 

^ J=o°L^[^^i?-,i 2!t.S^Ji?l)2^ am(128a, 128b, 1280 AWISI JIIGIM -JM(156a. 156b 
I56c)g SL^tyn S a«l ?IO|iaM 0|$ SS(126)g ajll 01$ gtH(i24)k OISAIIJd^ 

J?!,^ J'=*'^'24)2J 5S SIHI(l28a. 128b. I28c) AfO|2J :J||0|e a^(,56a, 15515 ^^^m *Ft*f 
M, 4^71 01$ ab1Q24)2l- S = g» am(122a. 122b). WaCH Xfl2 S = 4 *^U1fl^bi Ami^ ^iml 

fZI^^'ntrnHH^'Jl^St ^2 St«(122a) AW12J 7||0|g -JM(154b)M ^. 01$ 

^^"2 SHSf ab1(122b) Ami2J TilOlE ISM(152b)M 4^M^\om^ ^ 5 

91 715 01$ su)(iio)g olSAiaa. nmtM l^i 715 oi$ ?4n Si M 

^^„^^.J^.!t& ^Omm 715 01$ gbH(1IO)S^E1 5k(°t2a 112b) Xflf 

Iffil S")^ Foup(io6 iMi^s. oisAiaa. s ai ?ii^ffl= uchtj l«o iifidii ai*e s^?qi il 

Sr?'^n i J«%^#AfJJi^L^^^ a^qSf 4i^7| F0tP(106)2f 31^ 

§2^ ^71 *i ara sioiiHsj sgoil ^7i a 22 ssioi W^iiis 1# l^l^^^^cT 

SS*^§;l^f n3.^ *S0| S^gsi as aiOiagOl F0UP(I06) LHM 10123, 4^71 F0UP(I08)2J 
§3 EOlf ^EfZ^il 4^71 715 01$ aUi(llO)e2J JUXi y[± sig f^Q nal ^►Si 

xii7i*K::f/^7i Fajp( loe)^^ as*^oTiafio4Tioi ral sfdi ^* 
wsm. u?\ 715 01$ atH(iio)k s=sik^s±mmfniST^^^7t^^^ 

iM^rmf^w^.ii^^n'^^'' ao,ia(io4',ii3-a.'i7,^f ii ^sgio-; 

$E(X)B IieHitOia. ^71 naitWM. 4:8 *S AiaS UERHJl 4^51 ^ 

E 7MAI, ® S9?s :7|5 01$ am lhmai mJi ojacn s±(n.) 7f>:s bxii AisrsH= ■^^71lg 

Ol^if.ftSaCH 2JS FOUPS SSSfS BfllS UayiQ. ® S^s V77 f= SEa-w'^^TlTmp- 
liitfEjlQ^ ^'^ SBIuT^il IcH^^ErLlERHll. BS fIS SSsf Sffi 

E 7g gf59h3, 715 LHOfl SMH:) ykiiS sstim BT^im <i*^s^s S3 715 01$ am 

IHf 21 ^ES 2f 25aHIAJ 2f 4XS S^rdraci-. SE *|M FOUPS P=a wo, cni= mn 

ct. oias TIB oi« ausf 5(=is bxiswie as sm WMsilm 25 sL roiira uiSiii 
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a= aa 2joi«^Q. imM, ssa^ ss AioitHiAi^sa im foupgi gxnii uiioiis ch7i 

^71 a 2S gl(AMC)gOI F0UP2I LH^S SSEIH 2g 4^ SSS ST 4^ JlCi. 

^'AIMI 2 

£ 8S S SrSSJ ;«2 ^AIMOfl Slt.^ :iljEI SX|2| 719 Old S53 UEHJI^ ^SEOICI-. 

4^71 719 Old 2a()08)^ 3. LH^Ofl 719 Old ^^B, UHf2|3|-7J= 719 Old 2^(114)01 dH«EI^ 
719 Old amdlO), 4f7l 719 Old Sm(llO)2J aiiilOfl UHXIEIH giO|IH(104)gOI 4:SEI0| 21= 8 
71, H^g•31S^7il^ F0UP(106)g 7JI7^l9h7l 9]tt ^OiS. Sm2| SE ^E(.\\2tx. 112b) 3 ^71 719 Old 
ISmdtO) LHS 2I¥ S7I§ Se{AI7l7l $1*^ SEI Sy(120)g s%^*to. 

6^71 719 Old 23(108)21 2I¥(HI^ 22 fll01^(130)7mHflaQ. S-71 2S W01*?(130)^ 719 Old 

stH(iio)(Hi a4:(it) 7^ii2^ sfs gas 7Fii e= a^i S7ig oi^ois axi 7h>:(i46<»)g sssia 

6^71 719 Old gm (110)2) LH-g iHTaShS 7hi S3iTi(132) S LH!!l2| IHT^I 7hiiS »I^SVA|5il 4^71 
719 Old ISbH(110)S S5SF7I 71-^;: ^£^9(1a8)# Stitf-Q-. 

Et!-. 4^71 22 aiO1^(130)^ ^71 719 Old SStH(IIO) LH!?2| E^ ^Eg 3SS1^ *MAI(140), 
4^71 iSAKMOOII 2JSI1 gsa 719 Old Sbl(n0)2J aOIEIl 7|SSH2 DioiEIg 

fli 01 !?( 144)011 g^^SF^ DI0IE1 ^ti^(U2) S 4»-7| ii|7| 7fii(146a)2| 55SPg SIOlShESl MFC(136)i 
flIOlSFS ai01!5i(144)§ stitfa. 

511^23, 22 X|0I^(13G)21 7^i:: S2¥(132)§ 715 0|d Stfld 10)011 iHXI 7hii(146a)g S 
491 719 Old SmdlO) LHi!i2| ^7! E= 22 glgg UiJitiQ. ^71 fflXI 7hii(148a)2J 5 

S7I Sl'ofd^^tf (no)g SIsd""*^""^ ®^ -«^('38)s 5«i a^saoi 

Etf, 4^71 aXI 71-^(1464)21 g=g StSSl^ *LiAI(140)g §5i 71 Old gtfldlO) LHJ^2J g 
^E§ ^AI2^2e ^§t.O. OIOIEIS aOIEI 4:i!^d52)g mi Ili01^(144)S SgsjQ. 011 = 

§01, A>S»71 §ti- ^£ «§«7I- IX DISWIH d7|71 lOOCbpm-BOOppm g CIH- 719 Old SStHdlO) LH 

^2j d7i sE7f ^71 ttmns 4^71 flioj^d44)^ iht] 7^^2J s^g issi^ 

KIFC(136)S mOltm mJi 7h:i21 35Sg 571-AiaD. E*H, ^71 &E7h 4'-7| fiS*|fiQ fe^2 

9- ^71 101i!£(144)S MFC(136)g ;W01*HJI fflXI 7hi2J 5=Sg ?i^M?lU. 

0I2F iroi s S-22J mz ^\mn 2j*i- 719 oid sg(i08)s 719 oid isukiio) lh^si se e= 

^Eg 4'A|^^2S ^gtW lilXl 7F^2J S=SFg X1#2S 51*f2SA«|, 719 Old ISUI (110)21 LH^ 
S7I2I d7l dEg AFS;^7I- 351= d£S flIOlSf ^ 2iQ. 

fg|f UEf ifOI S a^20« 2jsra. S7| LHOI 4=SaOI 2i= 7l9g Sgg <it!!S^^ 719 *IS|^g 01 
doPI 9\^^ 719 Old Sg2| 719 Old LHi^M Si 7^:d;2^ SfS iH^q 7b^g S2 2 M^ShAI?! 
4^71 719 Old gUi LHi!i°l ^71 S 2Sg SSftf 2f§ 57IS »XF4r 2agi!(AMC)gg aOltHlF. B 
aAl, SSOi 7l9gOI §71 LHIHAI D^7I^^= S& ^71 a 23gss3F&4*ra a»g 

SSS1= 2g IfXIlf 4= 2iQ. 

Ef. 719 Old Sg2J SE 44011 :qXia01 2i= S7|2J LH^7h 719 Old ISblOlI HXI 71 

±s. ssass, s§g at8§i-7i 4451 S7ig as auis oidif in §7i2j lh^s i:h7i b 

lifs l^'l44\ll|^S' Iq'^^ *f94^2S^, SS AWI21 -ifl Ali^ §2.^ ^2 

EtN 719 Old gtfl LHi!i2J a • ^Eg ^MZ^ aUE1S*Wl fflXI 7^i2J SSSfg 3^FS2S 2g4f2 
S-ill. 719 Old 3HI2J LHi? 6Eg MmW\ SES WOI^.- * SiQ. 

y|S 1(21' JUfS^j y^^s|^^ fiAioiig s^sra ^ssiaxi^ shs 7ig sotsj g-axF 
a^g DSfsw a BSAia 4= asg oisiir * sig aoiD. 

S^tJ 1. ai4:7H21 7l9g 4=SSfE§ «gS S7|; 

4^71 719 ^Oil §Sg 4=«»h7| *|*^ 5J01E »Ki2J atHg 5t^SF= 7IS- jtlSi?; 

4'-7l §71 LH2J 7l9gg 4'-7| 719 SSS^S 0ldof7l *l*]- 719 Old ^i&OI 3 LH^Oll BlXiaOl S{= 
719.011 1^13^^71719 Old SU^^^ £1^011 HHflail 4^71 S7|g XjXieh7| 91*? SjOlE S^L^2J S 

E it^s 54^^^s 719 oid ag- a 

4^71 719 01 




S?«* 2. flll4>0fl 2101AI, 4^71 719 Old 4^71 S7I LH2J 7l9gg t? mai 4'-7| 719 nSi^ 

oidSh= 2ig i*s2s 719 ns\ §« . 
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s^sf 3. M\tm SiojAi, uy\ foupsj 21s ^g«s 7\b «ei sa. 

4. aiitMHi SioiAi, 01^ zmii ?\b sa!? awiwi fflxis ses.^ gma □ 

^dm= 2!S SF^ 715 «a 

s^tf 5. aitrta aoiAi, 7\b 01^ ^pi 7is-a s a 

El §«. 

STO 6. JBltm 2iO)AI, 4^71 IH7J 7hiS SS« 7^:i 3^ 5712! 3ia «gSS *h= 7\B 

7. aoiAi, 6f7i g^s 7h^= aa *^= 7is jssa 

a^«f 8. m%m sioiAi, &^7i as ;gioii!is 715 01$ am uii^sj s. . ^ss as«i-7i 
iSAi a ^71 sAioi 2j*i 7IS 01^ sHisj ^5.71 mn 7^±2J s 

m Mm^^ «io)!?s a ^bls^= as *g®s m= 715 *ia 

S^tf 9. SiOIAI, 6I-7I 71-ri: gsl ^'•71 715 01^ gWS gSa= ^71 MM 7|->: 

7h 4^71 715 01$ aUiSJ LH^OflAI sS§ SSShE^ 4^71 y[± ^^5^ a^:?] 715 ^^^o^ gj ^ 

s sf^wiAi a^^sss <y§Eioi sss as msss oh= 7ia- aa 

10. S1 14^011 SIOIAI. 4^7| 715 Old SSS 4^7] 715 Old S9U| LHS £|^ 57IS SaA|3|7| 

ai-LSEi sys □ :?m9ni. 7^i ^i-ss s«!i Mssas mn 7^^^ 4^71 sei ^ys sn 
oiaaoi 4^71 715 Old ams 55Ei^ as «g«s *fe 715 aa s«. 

S^t* II. ^4^7»2i 7I5S ^SS^E^ 871; 

4^71 7IS- 4^011 SSa S§S 4i^SF7| *lt^ SIU2| S§ ^bHM SSI^f^ 715 aa^?; 





4^71 715- 01$ sSBlDil SgflU, 4^71 715 Old SStHOfl fflXj 7^^a §25^ 4^71 715 Old iStil2J 

y!5^«.M^JJ?^= s 4^7i ssa laxi 7i^:is m^sai?! ^71 715 oid atH lh¥s s2 

*h7| 9\*^ 7h>: ^&5S 23 lOI^S ^UjShO), 

4'-7l SE 5M *IOII XIXIEIOI 4'-7l g7|2| LJ^^7^ 4^71 715 Old IStHOU 4^71 fflXI 7l:iS 

#35101 4^7! S7I LHs 23 silsOl ssEis as gfxisf^ as ms2s 715 aa §xl. 

g^tr 12. fll11*^(HI SiOiAl, 4'-7l 715 Old 4=3^ ai-:?! u|Oj ^ qha!| ^►^| ^gg 

oidSF= as ms2s 5f= 715 aa sa. 

13. flUmOtl 2101AI, 4^71 §71^ FOUPSI aS ^g£S Sh^ 715 *ia S^xl. 

fi?fJ*i.-„^-.!l^2<'„°lP'^' ^15 Old ssf a- a 4^7i S5 g^s 

^SA|5q ^71 7I5S 0ISA|?|7l 9IS!- 3 ^Si?S SgSS 01^015 aS ^gSS S|^ 715 *l 

a ga. 

S^I5.^ ailS^Ofl 210IA1, 4'-7| BXI 7F>:S 7y± E= S'i^ 57ISJ aS «gES 71 

S^tr 16. MV^m flO\M. ^71 23 SI0I5?= 4'-7l 715 Old SbH LH^SI 2 • ^ES 2SSh= fl! 

M a 4'-" — - — 

^s b: 

S?S^ 17. HllltMH aOIAJ, 4'-7| 71-il: $55= ^71 715 Old 3Ui2| ^3 shifOflAI £I4'-1;;132 

S SlflOl, 7hii $S5S ««« ^71 715 Old SSas 4^71 iH« 7i±yy ^71 715 Old §1 

bi2i LHifonAi ftffs «s*h= as «S2S «^s 715 «a 

s^tr 18. mwtm SioiAi, ^71 715 oid sgs oid am lhs a^? S7i3 saAi?i 
I'J^i^M^^ Q ^bism. ^71 7^i $S5S ssa iH$shE!= axi 7his 4^71 SEI sys 

S*ll OlShaoi 4^7! 715 Old SSbHS 52EI= aS SgSS Sh^ 715 *ia §*l ° ' " ' 

g^tr 19. (a) ^4=7^^^ 7i5S 
a SSI *l*^ «s gi _ 
715 Old 4iB0i a m^oii HHxiaoi 

IStHOfl iilTa SSSKfl 4^71 ' 

(b) 4^71 S7I1 4^71 SE *IOI| BTfl; 

(c) 4^71 715 Old 4iBS SSIl 4'-7| S7| LH2J 7I5S 4-71 715 Old SbflS OldSf^ 

(d) 4^71 715 Old 4:9^S S*H 4^71 715 Old SSbH LH2J ^71 7I5S ^71 715 ^011 ^SS 5SS 
4i!!o^7l $\tl gbHS 5Si«l^ 715 *ia^S OldSf^ Bfll; a 

<e)_^7| asa 5S0I 4^71 7I5S ^71 715 Old <=9S SSI 4^71 S7| LHS OldSFS BTO 
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(b)-(e) B7I ^^71 (a) g-JflSJ fflXI 5§g 7114 2*89^, OI2f SAiOil 6^71 713 01* Sbi 
LH*fi2| IH?3 7^>:g ^^71 715 01* SblOfl 333 ^I'ii ^S5hS S*ll W^SAI^l 6r7| 715 01$ Sim 

s 5=sh= 21S ^g«s 5h= 715 s a g^ei. 

20. SliatMJil SiOIAI, 6^71 (c) B?fl(«A| 4h7| 715 01* 4=5^ S«« ^71 S7I LHSJ 7I5SS 

ti 4^71 715 TjEiijis ol*5^^ 3i# ^s2.s. sfs 715 fla a^. 

21. Ja20Sf(«l 2101 Al. 4^71 (e) ^. 

(f) ^71 fiSS 5S0I &Sa 7I5S WSISJ- UCHXI 7l5aM CH«I ^71 (c)~(e) 

(g) &y\ 8711 ^71 S= SSSiJtEl 2!S9«h= &?fll Q 7blSf= ^g°S 715 *ia 

til 

m=?^ 22. ;Eg21t,H)|| SiOtAi, 4'7| (b) ETTflOIAI 4^7| (s) °tmffi 4'7| 01;^ SSS S^S^ 219 

715 »a . 

g:?*f .23. ;g|195H)ll SiOJAI, S^7I iHXI 7JiS SShS 7F>: 3^ S7I2J 2S 71 

5 *ia s-a . 

t(?9 24. 



ai22tWfl 2i0<AI, 4^71 SSS 7hi:S S4:(lt) 7h^2! SUS Sg«S «fe 715 «a » 



gqitr 25. «|19*M)fl 2101 Al, 4^71 mx\ SSg 7114 SISShs §2^ 715 01* ISW LH¥2J S • d£S 
^AIif£S 4^71 S • ^E7h Sgxil ^]l|S^a 4^71 iHXI 7hii2J S=iP# S7^A|?|il 

flgxiaQ fe^^s 4'-7i 5173 ssifs a-±Ai?i^ 3ii m^2.s. o^= 715 *ia g?aj. 
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